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学位論文内容の要旨 
Salt stress is one of the major abiotic stresses limiting rice production worldwide. Since the expansion of the 
saline soil continues, there is a need to develop salt-tolerant rice varieties with high yields to ensure food security. 
Detecting quantitative trait loci (QTLs) for salt tolerance contributes greatly to breeding; however, limited studies have 
reported on the reproductive stage due to time-consuming and laborious processes. This study aimed to investigate 
physiological mechanisms and identify as well as validate QTLs associated with grain yield and yield components under 
salt stress conditions using chromosome segment substitution lines (CSSLs) derived from IR64 and Koshihikari and 
their backcross progeny populations.   
In the first chapter, among 42 CSSLs, SL2007 and SL2038 consistently showed higher panicle weight than did 
Koshihikari under the salt stress condition. Later investigation found that these CSSLs produced higher grain yield and 
yield components, which could be attributed to low Na+ and Cl— accumulations in the whole plant at the heading stage.  
In the second chapter, QTL analysis on a SL2007/Koshihikari F2 population detected two QTLs for grain yield 
and panicle weight (qSTGY2.1 and qSTPW2.1) on the short arm of chromosome 2 and four QTLs for plant dry weight, 
panicle number, panicle weight, and grain yield (qSTDW2, qSTPN2, qSTPW2.2, and qSTGY2.2) on the long arm of 
chromosome 2. Through comparing NILs derived from a SL2007/Koshihikari F5 populations, the region of two co-
localized QTLs, qSTGY2.2 and qSTPW2.2, was delimited to a 2.5 MB region and novel qSTPN2 to a 0.6 Mb region. 
Moreover, a newly-detected QTL (qSTGF2) for grain filling, a key contributor for grain yield of SL2007, was confirmed 
to a 2.3 Mb region. 
 In the third chapter, we analyzed pollen characteristics and measured the panicle weight of two NILs selected 
regarding the qSTGF2 region. NIL1 showed higher pollen germination percentage on media but no difference in grain 
weight than NIL2 under salt stress which might be due to the adverse effect of high temperature during the flowering 
period. Therefore, the qSTGF2 region was still confined to the 2.3 Mb region, and the QTL was considered to be 
associated with pollen germination under salt stress.   
In the fourth chapter, Single-marker analysis on a SL2007/Koshihikari F7 population suggested the qSTPN2 
region significantly associated with 12 markers. In combination with the validation outcome in the second chapter, this 
result suggested the constant presence of the QTL in a 0.18 Mb region.  
Taken together, our results suggested that accumulation of low Na+ and Cl— content in the whole plant at the full 
heading stage could play an important role in maintaining grain yield and yield components in salt tolerance of SL2007 
and SL2038. Moreover, novel QTLs for grain filling (qSTGF2) and panicle number (qSTPN2) provide valuable 
materials for breeding salt-tolerance rice varieties with high grain yield and further studies on the genetic and regulatory 

















る 2 つの新規の耐塩性 QTL を特定したものであり，今後の耐塩性品種の育種に資するものと期待され，
高く評価される。よって，博士（農学）の学位を授与するにふさわしいと判断された。 
